oryzae RIB40 cDNA was prepared as described above. The PCR products were purified using a gel extraction kit (Qiagen, Tokyo, Japan) and cloned into the pTA2 vector using TArget Clone Plus (Toyobo, Osaka, Japan) according to the manufacturer's instructions, to generate pTA2-astAHis, pTA2-astC, pTA2-astI, and pTA2-astK. The fragments excised by NdeI and SalI from pTA2-astAHis, pTA2-astC, and pTA2-astI or by NdeI and PstI from pTA2-astK were ligated into the NdeI/SalI sites of pColdIV (astA) and pColdI (astC and astI) or into the NdeI/PstI sites of pColdI (astK) to obtain pColdIV-astAHis, pColdI-astC, pColdI-astI, and pColdI-astK, respectively. The expression vectors were confirmed by DNA sequencing. The E. coli BL21 strain harbouring pColdIV-astAHis, pColdI-astI, or pColdI-astK was grown at 37 °C in Luria-Bertani medium containing ampicillin (100 µg mL -1 ). The E. coli BL21 strain harbouring pColdI-astC was grown at 37 °C in terrific broth containing ampicillin (100 µg mL -1 ). When culture density reached OD 600 0.6-0.7, cells were kept at 15 °C for 30 min and 0.1 mM isopropyl β-D-thiogalactoside was added; the culture was then incubated for 20 h at 15 °C. Cells were harvested by centrifugation (10 min at 3,000 × g) and resuspended in 50 mM Tris-HCl (pH 8.0) containing 150 mM NaCl, 1 mM dithiothreitrol (DTT), 10%
glycerol, and 10 mM imidazole. Resuspended cells were disrupted by 10 × 30 s sonication cycles on ice. After centrifugation for 20 min at 16,000 × g, the supernatants were loaded onto HisTrap FF Columns (GE Healthcare, Buckinghamshire, UK) and washed with 50 mM Tris-HCl (pH 8.0) containing 0.5 M NaCl, 10% glycerol, and 20 (AstA) or 60 mM imidazole (AstC, AstI and AstK). The recombinant enzymes were finally eluted with 50 mM Tris-HCl (pH 8.0) containing 0.5 M NaCl, 10%
glycerol, and 300 mM imidazole. The purified proteins were desalted and concentrated with Amicon 100-kDa (AstA), 10-kDa (AstC) and 3-kDa (AstI and AstK) filters, respectively (Merck Millipore, Billerica, MA, USA). To examine whether the His-tag affected AstC function, the tag was removed by treatment with Factor Xa (Merck Millipore) at 20 °C for 18 h, and then re-purified with HisTrap FF columns. Protein concentrations were determined using the Bradford method with bovine serum albumin as a standard. 
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Supplementary Figure 1. Multiple sequence alignment of AstC and its orthologous proteins.
Sequences were aligned using ClustalW. C-NMR, HSQC and HMBC spectra of 6, 7, and 8. The spectra were recorded for structure elucidation of 6, 7, and 8. In all experiments DMSO-d6 was used as solvent and internal standard.
(a) 1 H-NMR spectrum of 6 (500 MHz).
(b) 13 C-NMR spectrum of 6 (125 MHz).
(c) HSQC spectrum of 6.
(d) HMBC spectrum of 6.
(e) 1 H-NMR spectrum of 7 (500 MHz).
(f) 13 C-NMR spectrum of 7 (125 MHz).
(g) HSQC spectrum of 7.
(h) HMBC spectrum of 7.
(i) 1 H-NMR spectrum of 8 (500 MHz).
(j) 13 C-NMR spectrum of 8 (125 MHz).
(k) HSQC spectrum of 8. 
